INTRODUCTION
Malignant peripheral nerve sheath tumor (MPNST) is a malignant mesenchymal tumor that accounts for 5-10% of all soft tissue mesenchymal tumors 1 . While the incidence of MPNST is estimated at 0.001% in the general population, it is increased in patients with neurofibromatosis (NF) type 1, occurring in as much as 4.6% of all patients 2 . To our knowledge, there have been 10 cases of MPNST reported in Korean dermatological literature to date (Table 1) , out of which 7 cases were associated with NF type 1 [3] [4] [5] [6] [7] . In this report, we present a case of MPNST that occurred on the left buttock and was accompanied with inguinal lymph node metastasis, of a NF type 1 patient, which was accompanied with inguinal lymph node metastasis, along with a brief review of the relevant literature and a summary of the cases reported in Korea to date.
CASE REPORT
A 36-year-old man presented with an asymptomatic, large, movable mass on the left buttock, which began as a small nodule, but progressively enlarged to the present size over a period of 2 years (Fig. 1A) . The mass was erythematous to brownish in color and measured 8 × 5 cm in size. There was no apparent ulceration or hemorrhage. Physical examination revealed multiple, variable-sized, skincolored or tan, soft nodules, along with several hyperpigmented patches that were distributed on the entire body (Fig. 1C) . There was no history of NF in the patient's family; nevertheless, he had been diagnosed as NF type 1 when he was a child. The results of routine laboratory investigations were within normal limits. Punch biopsy of the lesion revealed a neurogenic tumor that was possibly malignant. A wide excision of the mass was subsequently performed. The tumor measured 8 × 5 cm in size. It was soft to rubbery in consistency, with no encapsulation. The cut surface of the mass was yellowish in color and several hemorrhagic and necrotic foci were observed (Fig. 1B) . Histopathologic findings revealed densely compacted bundles and whorls of spindle cells that were arranged in a fascicular pattern (Fig. 2A) . Under higher power magnification, the tumor cells showed elongated and wavy nuclei and occasional atypism with nucleic pleomorphism (Fig. 2B) . A few weakly cyanophilic tumor cells were found upon Masson trichrome staining (Fig. 2D ) and immunohistochemistry showed focal positivity of the tumor cells to S-100 protein (Fig. 2C) .
After excision of the tumor, a PET-CT examination of the whole body was performed in order to rule out any possible metastases or additional lesions.
Findings showed an increase in fluorine-18-fluorodeoxyglucose (18F-FDG) uptake in the left inguinal region (Fig. 3) , which was suggestive of lymph node metastasis or the occurrence of an additional soft tissue tumor. Sonogram-guided biopsy of the inguinal mass showed results consistent with a diagnosis lymph node metastasis. The patient was admitted to the surgical ward for extensive excision of the metastatic mass found in the left inguinal area, as well as residual lesions of the left buttock. An MRI of the pelvis was performed 1 month after surgery to check for recurrences or any residual tumor masses. The results were negative. The patient is currently undergoing adjuvant radiation therapy and is being followed up on a regular basis. After nine months of follow up, there is no evidence of local recurrence and no appearance of similar lesions elsewhere on the body.
DISCUSSION
MPNST is a malignant spindle cell tumor of the soft tissues that is thought to be derived from nerve sheath components such as Schwann cells or perineural fibroblasts mostly associated with long-standing neurofibromas in patients with NF type 1. The transformation rate of such neurofibromas is estimated to be at about 4.6% 9 . Tumors associated with NF type 1 are generally associated with a poor prognosis, in that they occur at a younger age, are more centrally located, are larger, and have more common metastases and recurrences, as well as being more poorly differentiated histologically 8 . The histogenesis of MPNST is still unclear, and at times the features show overlap with other soft tissue sarcomas. Clinically, MPNSTs occur in adults 20 to 50 years of age as huge masses, at times arising from preexisting neurofibromas, and are most commonly located on the proximal limbs, head and neck, and trunk, as well as the retroperitoneum, mediastinum, and viscera 10 . The diagnosis of MPNST has always remained a challenge due to the lack of standardized diagnostic criteria, and its tendency to show overlap with over fibrous or neural crestderived tumors 9 . MRI can be very useful in identifying the extent of the tumor before surgery, as well as in detecting metastases or recurrences during follow-up. Electromyography may help localize small tumors of the plexus or roots 11 . Histopathologically, the tumors are composed of spindle cells arranged in fascicular or whorling patterns with hemorrhagic or necrotic foci. There are hyperchromatic nuclei and widespread, multiple mitotic figures. The differential diagnosis of MPNST and benign schwannoma can be confusing; necrotic foci, atypical mitoses, and the lack of differentiated cells all indicate the former diagnosis 10 . These three features determine the histologic grade of the tumor, which in our case was grade 3. Immunohistochemistry can be of help in identifying nerve sheath differentiation. Markers such as S-100, vimentin, Leu 7 , and myelin basic protein can be used. S-100 protein, which was positive in our case, is a calcium-binding protein present in Schwann cells, and stains 60% of all MPNSTs 12 . Fukushima, et al. 10 reported that the expression of Ki67 and p16 may be helpful in distinguishing between MPNST and benign peripheral nerve sheath tumor (BPNST). He states that the upregulation of Ki67 and the downregulation of p16 are highly indicative of MPNST.
The treatment of choice for MPNST is wide surgical excision with adjuvant radiotherapy 11 . The effect of chemotherapy is still questionable, but may be used in some cases 13 . Our patient was treated with both surgery and radiotherapy, and is considering chemotherapy as a precautionary measure. Prognosis remains quite poor, with more aggressive disease in patients with tumors larger than 5 cm, with a histological grade of 2 or 3, with associated NF or metastases 8 . Our patient was not only positive for all three factors, but showed regional lymph node metastasis as well; thus, the prognosis, though yet to be determined, seems quite poor.
There have been 10 cases of MPNST reported in Korean dermatological literature, all of which are summarized in Table 1 . Of these, 7 cases occurred in patients with underlying NF-1. The location of the lesions were quite variable, some occurring on the chest, others on the arms or legs. While most of the lesions were large in size, most cases showed no signs of metastasis, and were thus treated with excision. Metastases were found in only two cases 3, 6 , one of which was treated by excision and lymphadenectomy. The other was given chemotherapy along with excision of the primary tumor. Despite the fact that wide surgical excision with adjuvant radiotherapy 11 is the treatment of choice, our case is the only reported case of MPNST that has been treated with radiation therapy.
We herein report a case of MPNST arising in a patient with NF type 1, which, although rare, must
